Emerging infectious diseases are changing the public's perceived vulnerability to infectious agents. Recent best-selling novels and movies portray the human race as being at risk of devastation due to the introduction of an infectious agent similar to the "Andromeda strain." Furthermore, much of the popular media coverage of this topic employs the use of sensational language (eg, "flesh-eating strep") or scenarios that are not based on existing scientific evidence (eg, the changing modes of transmission of a viral agent due to mutation in the movie Outbreak). The public is left with the sense that a major infectious disease catastrophe is waiting to happen. Often, we forget that such a catastrophe is in our midst; unfortunately, we have come to accept AIDS as part of the "health fabric" of the 1990s.
Meanwhile, there are other, somewhat more subtle, changes occurring in our relationship to infectious agents today that have been recognized by clinicians and public health practitioners, but of which the public has little awareness. In part, this has occurred because we have only limited information as to the extent of the risk these changes pose to human or animal populations. Most notable of these issues is the expanding development of antimicrobial resistance among viruses, bacteria, fungi, and parasites.
In 1994, the American Society for Microbiology (ASM) named a task force to review the problem of antibiotic resistance. The task force first met in July 1994, and a report of their findings has been published recent1y.l The ASM Task Force report builds on previous reports that have detailed the emergence of antibiotic resistance.2 The ASM report concludes that "although defining the precise public health risk of emerging antibiotic resistance is not a simple undertaking, there is little doubt that the problem is global in scope and very serious."
Some of the more striking examples detailed in the ASM report include the following: 1) Today, in the US, more than 90% of strains of Staphylococcus aureus are resistant to penicillin and other beta-lactam antibiotics; 2) the incidence of vancomycin-resistant enterococci in the US increased 20-fold from January 1989 to March 1993; and 3) the prevalence of antibioticresistant Streptococcus pneumoniae has increased substantially in certain regions of the United States in the past 5 years.
The ASM report emphasizes that there currently is no adequate national or global surveillance system for monitoring antibiotic resistance in humans or animals. This conclusion is based on a recent survey conducted by the Council of State and Territorial Epidemiologists, which demonstrated that in 1992 less than $55,000 was spent in the US by federal, state, and local public health officials for systematic surveillance of antibiotic resistance among human pathogens.l The task force identified the lack of national surveillance data as a major hindrance to understanding and controlling this problem.
The article in this issue of Infection Control and Hospital Epidemiology by Paul et al demonstrates the ability to conduct statewide surveillance for antibioticresistant bacteria in New Jersey. Their work represents an important first step in addressing the current lack of surveillance data.3 In their study, they were able to demonstrate that it is possible for state public health officials to conduct active laboratory-based surveillance for selected infectious disease agents. In this case, they report on the frequency of methicillinresistant S aureus (MRSA) found in acute-care hospi-. Until the emergence of multidrug-resistant tuberculosis and expansion of the problem with antimicrobial-resistant gonorrhea in the 1980s public health epidemiologists tended to see the issue of antibiotic resistance as one to be left predominantly in the clinical domain. Thus, most of the national data generated on antibiotic resistance among patients in acute-care hospitals came from specific studies conducted by the Centers for Disease Control and Prevention (ie, the National Nosocomial Infection Surveillance System) or the Veterans Administration hospitals. Other studies have been conducted by researchers in individual hospitals or by researchers involving limited populations in relatively small geographic areas. None of these past efforts have provided a comprehensive population-based overview of antibiotic resistance on a regional or national level.
It is clear from the ASM Task Force report that the increase in antibiotic resistance of a number of important human and animal pathogens has been dramatic during the past several years. With the relative use of available antibiotics eroding, the balance is being tipped in favor of multidrug-resistant pathogens. Of great concern is that few new antibiotics are in the pipelines of US pharmaceutical companies.
What can and should be done? Recommendations from the ASM Task Force may be summarized in three specific areas. First, an urgent call is being put forward for the establishment of a national antibiotic resistance surveillance system that includes data from humans, animals, and food products. Second, professional and public education should be strengthened in the area of infectious diseases and antibiotics so as to reduce inappropriate use of antibiotics. Finally, there is an urgent need for more basic research directed toward development of new antimicrobial compounds, effective vaccines, and other prevention measures. The foundation needed to justify these latter two recommendations and to generate needed support from policymakers will be strengthened by our ability to fully realize the first recommendation: establishment of a national antibiotic resistance surveillance system.
The New Jersey experience demonstrates that useful and valid population-based surveillance data on antimicrobial resistance can be collected by a public health agency. The efforts in New Jersey and other states can, and should, pave the way toward expanded surveillance at the state level and, ultimately, toward national surveillance. We would like to offer the following three suggestions on the implementation of surveillance for antimicrobial resistance.
First, methods aimed at capturing all referral sources need to be standardized. Our experience in Minnesota suggests that obtaining information only from hospital laboratories will be inadequate to fully describe this growing problem. For example, as cost containment efforts continue, we have found that an increasing number of hospital laboratories no longer conduct in-house antibiotic resistance testing. Rather, with the increased emphasis on outpatient management and the development of centralized private laboratories, we are finding that an increasing number of hospitals no longer provide these services. Of the 163 hospitals in Minnesota, 90 send at least some of their clinical isolates to other laboratories for antibiotic resistance testing. While most of these laboratories forward isolates to other hospital laboratories, at least 35 hospitals in our state use nonhospital reference laboratories. In some instances, these laboratories actually are located in another state. Thus, before any statewide surveillance system is undertaken, it is essential to determine where antimicrobial resistance testing of clinical isolates occurs, and how such information can be obtained.
Second, we must place greater emphasis on the use of standardized methods for the determination of antimicrobial resistance, employing rigid quality controls. As suggested in the ASM Task Force report, it will be important for such groups as the National Committee for Clinical Laboratory Standards to develop and promote the use of standardized procedures for antibiotic sensitivity testing that can be applied on a nationwide basis. Without such an effort, it will be difficult to interpret information from different laboratories. At the very least, information on laboratory procedures needs to be collected as part of surveillance data so that comparisons can be made.
Finally, we believe it is important to make those infectious agents that are of public health importance and those with the greatest likelihood for developing resistance legally reportable to state and local health departments. While the current reportable disease surveillance system in this country is crumbling, we must find a way to invest in this type of infrastructure if we are going to be able to respond to this important clinical and public health challenge. Although Paul et al did not employ a system that allowed identification and reporting of patients from whom isolates were obtained, we believe ultimately that only a system with patient identification will be able to provide unduplicative data, particularly in areas with increasing laboratory consolidation. We currently are evaluating such a surveillance effort in Minnesota and believe that this approach is useful and workable.
The increasing problem of antimicrobial resistance will be a major challenge for the medical and public health communities over the next decade. Without the combined and collaborative efforts of private and public medical laboratories, clinicians, pharmaceutical companies, and public health practitioners, the problem of antimicrobial resistance will spread in scope and seriousness at an ever more rapid pace. Given the current available information on the rapid expansion of antimicrobial resistance of a number of important clinical pathogens over the past 5 years, we may well be entering those first days of the "postantibiotic era." Timely and comprehensive public health surveillance for antimicrobial-resistant organisms on a national basis is critical if we are to better understand the burden of illness related to these pathogens, find appropriate treatment approaches, detail other interventions to reduce the incidence and prevalence of resistant pathogens in our human and animal populations, and determine the role of vaccine development in addressing this problem.
